Preservation of hypoxic pulmonary vasoconstriction during sevoflurane and desflurane anesthesia compared to the conscious state in chronically instrumented dogs.
The authors' objective was to assess the extent to which sevoflurane and desflurane anesthesia alter the magnitude of hypoxic pulmonary vasoconstriction compared with the response measured in the same animal in the conscious state. Left pulmonary vascular pressure-flow plots were generated in seven chronically instrumented dogs by continuously measuring the pulmonary vascular pressure gradient (pulmonary arterial pressure-left atrial pressure) and left pulmonary blood flow during gradual (approximately 1 min) inflation of a hydraulic occluder implanted around the right main pulmonary artery. Pressure-flow plots were generated during normoxia and hypoxia on separate days in the conscious state, during sevoflurane (approximately 3.5% end-tidal), and during desflurane (approximately 10.5% end-tidal) anesthesia. Values are mean+/-SEM. In the conscious state, administration of the hypoxic gas mixture by conical face mask decreased (P < 0.01) systemic arterial PO2 from 94+/-2 mmHg to 50+/-1 mmHg and caused a leftward shift (P < 0.01) in the pressure-flow relationship, indicating pulmonary vasoconstriction. The magnitude of hypoxic pulmonary vasoconstriction in the conscious state was flow-dependent (P < 0.01). Neither anesthetic had an effect on the baseline pressure-flow relationship during normoxia. The magnitude of hypoxic pulmonary vasoconstriction during sevoflurane and desflurane was also flow-dependent (P < 0.01). Moreover, at any given value of flow the magnitude of hypoxic pulmonary vasoconstriction was similar during sevoflurane and desflurane compared with the conscious state. These results indicate that hypoxic pulmonary vasoconstriction is preserved during sevoflurane and desflurane anesthesia compared with the conscious state. Thus, inhibition of hypoxic pulmonary vasoconstriction is not a general characteristic of inhalational anesthetics. The flow-dependent nature of the response should be considered when assessing the effects of physiologic or pharmacologic interventions on the magnitude of hypoxic pulmonary vasoconstriction.